All Holarctic members of the genus Lathrolestes Förster (Hymenoptera: Ichneumonidae) were reviewed. 
Introduction
The Nearctic species of the genus Lathrolestes Förster (Hymenoptera, Ichneumonidae) were last revised by . The Palearctic members of the genus have not been revised. Lathrolestes included previously 66 species worldwide, with 36 species from the Nearctic region, including 2 introduced Palearctic species; 25 species from the Palearctic region, 1 from the Ethiopian, 4 from the Neotropical and 2 from the Oriental (Yu and Horstmann 1997, Gauld et al. 1997) regions.
The original diagnosis of the genus Lathrolestes was given by Burks (1952) and later added by Townes (1970) . However, these diagnoses do not provide an adequate separation of this genus from the genera Priopoda Holmgren, 1856 (Hymenoptera, Ichneumonidae) and Perilissus Förster, 1855 (Hymenoptera, Ichneumonidae). In his 1994 revision, J.R. Barron included within the genus L. protenus , a species with occipital carina intercepting the hypostomal carina before the base of mandible, a character state shared by members of the genus Perilissus. However, Barron (1992) states that L. protenus has very short and broad parameres, a character that Perilissus doesn't share (Barron 1992) . On the other hand, Perilissus nudus has occipital carina doesn't intercept the hypostomal carina before the base of mandible . Townes (1970) noted that first metasomal tergum of members of the genus Priopoda is 2.0 times as long as wide; whereas in members of the genus Lathrolestes, the first metasomal tergum is only 1.65 times as long as wide.
Larvae of Lathrolestes species feed as koinobont endoparasitoids of sawfly larvae, mainly of the tribe Fenusini (Hymenoptera, Tenthredinidae), which feed on foliage of deciduous trees or shrubs (PschornWalcher and Altenhofer 1989) . Several species are parasitoids of other, non-leaf-mining Tenthredinidae e.g. Lathrolestes luteolator (Gravenhorst, 1829) attacks several species of Caliroa. There are species that are parasitoids of leafmining lepidopterans in the Eriocraniidae , Heath 1961 , Carlson 1979 , L. clypeatus (Zetterstedt, 1838) and L. mnemonicae . 13 . Body of female uniformly reddish-yellow, of male reddish-yellow tinged reddish-brown and black. Head narrowed behind the eyes. Propodeum with carinae complete. Clypeus and face separated by impression . (Fig. 36 ). 5th article of tarsus enlarged (Fig. 52) (Fig. 35) . 5th article of tarsus not enlarged or only slightly enlarged (except L. mnemonicae) (Fig. 51) (Fig. 58a ). Tarsal claws with preapical teeth or basal lobe (Figs 47-50) (Fig. 45) . Area basalis and area superomedia present; costula absent ( Fig. 35 ). 2nd metasomal tergum reddish (Fig. 57b) Ovipositor short, straight and swollen, without teeth (Fig. 7) (Fig. 15b) , longer than metasoma, with apical teeth (Fig. 15a) ............................................................................................................................................ L. profenusae Barron, 1994 (Fig. 19) (Fig. 16b) , with apical teeth (Fig. 16a) 36. First metasomal tergum with distinct median longitudinal groove from base to near apex; between lateral longitudinal carina and groove, proximad spiracle, with distinct impression. Ovipositor with notch (Fig. 25) (Fig. 53a) . Occipital carina complete, not interrupted above. Lower mandible tooth longer than upper. Mesosoma. Notaulus shallow, impressed at base. Lower part of mesopleuron without punctures, mat, meshed. Tarsal claws weakly pectinate (Fig. 41) . Hind tarsus article length ratio: 8:4:3:2:3. Forewing with areolet petiolate. Second recurrent vein with a single bulla. Nervellus intercepted below middle. Nervulus postfurcal. Propodeal carinae complete (Fig. 31) . Area superomedia elongate.
Metasoma. Shiny. First metasomal tergum width to length ratio 0.6; with shallow median longitudinal impression; bordered by lateral longitudinal carinae, median longitudinal carina defined at base. Ovipositor straight, without notch, syringe -like, extra heavy at base, not stout dorsally (Fig. 1) .
Color. Face, malar space, temple, base of antenna, tegulae, edges of propleuron, mesopleuron, legs, scutellum, 3d and 8th metasomal tergum, hind part of second and other tergum laterally yellow (Fig. 53b) . Remainder black.
Comments. This species differs from the similar L. barroni Reshchikov sp. nov. by ovipositor not stout dorsally (Fig. 1) ; mesosoma not wide, with mesopleuron not projecting; area superomedia elongate (Fig. 31) ; second metasomal tergum almost as wide as long, sculptured. Ovipositor without notch (Fig. 1) (Fig. 54a) . Occipital carina complete, not interrupted above. Lower mandible tooth longer than upper.
Mesosoma. Notaulus shallow, impressed at base. Mesosoma very wide, protruding laterally. Lower part of mesopleuron without punctures, mat, meshed. Tarsal claws pectinate (Fig. 42) . Hind tarsus article length ratio: 9:4:3:2:3. Forewing with areolet petiolate. Second recurrent vein with a single bulla. Nervellus intercepted below middle. Nervulus interstitial or slightly postfurcal. Propodeal carinae complete (Fig. 32) . Area superomedia as long as wide.
Metasoma. Shiny. First metasomal tergum width to length ratio 0.7; with shallow median longitudinal impression; bordered by lateral and median longitudinal carinae. Ovipositor straight, stout dorsally, without notch (Fig. 2) .
Color. Face, malar space, temple, base of antenna (Fig. 54a) , tegulae, edges of propleuron and lower part of mesopleuron, scutellum, fore and middle legs, hind coxa and femur, hind margin of metasomal tergum, metasomal tergum 3-6 laterally, 8th metasomal tergit yellow (Fig. 54b) Comments. This species differs from the closely related L. syringe Reshchikov sp. nov. by ovipositor being stout dorsally (Fig. 2) ; mesosoma rather wider, with projecting mesopleuron; area superomedia as long as wide (Fig. 32) ; 2nd metasomal tergum transverse, with smooth and shiny surface. Ovipositor without notch (Fig. 2) as distinct from L. scutellatus (Ashmead, 1890) .
Etymology. Named in honor of John Barron, Canadian researcher, who described many species of the family Ichneumonidae and previously revised the genus Lathrolestes.
Host (Fig. 55a) . Occipital carina complete, not interrupted above. Lower mandible tooth longer than upper.
Mesosoma. Notaulus absent. Mesopleuron without punctures, mat, shagreen. Tarsal claws short, strongly curved at apex, with basal lobe (Fig. 43) . Hind tarsus article length ratio: 5.0:2.0:1.6:1.0:1.7. Forewing with areolet petiolate. Second recurrent vein with a single bulla. Nervellus intercepted below middle. Nervulus interstitial. Propodeal carinae partly complete (Fig. 33) . Costula absent.
Metasoma. Partly shiny, pubescent with white hairs. First metasomal tergum width to length ratio 0.8; without shallow median longitudinal impression; bordered by lateral longitudinal carinae; median longitudinal carinae absent; with shiny area at base separate from punctate part, with median longitudinal groove (Fig. 37) . 2nd metasomal tergum transverse. Ovipositor straight, thin, very gradually tapered from base to apex, without notch (Fig. 3) . Apical margin of male subgenital plate notched (Fig. 40 ). Male genitalia with parameres not surpassing apex of metasoma.
Color. Female. Body yellow-reddish; fore coxae and trochanters yellow; antennae and ovipositor sheath dark. Male. Face yellow. Otherwise as in female (Fig. 55a, b) .
Comments. The species differs from the closely related L. thomsoni Reshchikov sp. nov. by its mostly yellowish body (Fig. 55b) ; costula absent (Fig. 33) ; face with bulge; lower part of mesopleuron shagreen; first metasomal tergum without projections at spiracles. Hind tibia uniformly colored as distinct from European L. albicinctus (Habermehl, 1922) . Tarsal claws short, strongly curved at apex, with preapical teeth (Fig. 43) Variation. Body of some specimens darker than type specimens. Etymology. The species epithet, fissus, refers to structure of first metasomal tergum. Host. Unknown Distribution. USA: NC, GA, FL Type material examined. Holotype, female, GA, Forsyth, 12-16.vi.1970 , F.T. Naumann, (AEI); Paratypes (AEI): 1 female, FL, Gainesville, SW 34th St., Malaise Trap, 2.x.1985, Brambila; 1 male, Tall Timbers, 2-12.vi.1971, R.H. Arnett; 1 female, NC, Highlands, vi.1977, H&M Townes; 1 female, GA, Forsyth, 28.v.-9.vi.1970, F.T. Naumann Lathrolestes thomsoni Reshchikov sp. nov. Description. Female. Body length 5.0 mm. Antennal flagellum with 24-27 articles. Width to length ratio of scapus 0.47. Head narrowed behind the eyes, mat. Maximal length of temple to transverse eye diameter ratio 0.63; minimal length of temple to transverse eye diameter ratio 0.26. The ratio of the width of the face to the longitudinal diameter of the eye 0.82; convex, without bulge. Clypeus separated from face by impression; at apex projecting slightly anteriorly; apical margin of clypeus moderately thick. Clypeal foveae small. Malar space as wide as 0.36 of basal mandible width (Fig. 56a) . Occipital carina complete, not interrupted above. Lower mandible tooth longer than upper.
Mesosoma. Notaulus slightly impressed. Lower part of mesopleuron without punctures, mat, rugose. Tarsi with apical article very slightly enlarged. Tarsal claws short, strongly curved at apex (Fig. 44) . Hind tarsus almost as long as hind tibia; each article length ratio 10:5:4:2:4. Forewing with areolet petiolate. Second recurrent vein with a single bulla. Nervellus intercepted below middle. Nervulus interstitial. Propodeal carinae complete (Fig. 34) .
Metasoma. Mat, with sparse white hairs. First metasomal tergum width to length ratio 0.62; without shallow median longitudinal impression; bordered by lateral longitudinal carinae; median longitudinal carinae defined at base; with projections at spiracles (Fig. 38) . Second metasomal tergum transverse. Ovipositor straight, thin, very gradually tapered from base to apex, without notch (Fig. 4) . Male genitalia with parameres slightly surpassing apex of metasoma.
Color. Female. Body black; Face, malar space and temple reddish-yellow; base of antennae, tegulae, legs (except base and apex of hind tibia and tarsi); base and apex of hind tibia, 5th article of fore tarsi, middle and hind tarsi brownish; metasomal tergum brown with reddish-yellow maculae on sides. Male. Face, clypeus, malar space, lower part of temple, base of antennae, edge of propleuron entirely, fore and hind edges pronotum, prepectus partly or entirely and tegulae yellow. Otherwise as in female (Fig. 56a, b) .
Comments. The species differs from the closely related L. fissus Reshchikov sp. nov. by coloration: mesosoma in female entirely black, propleuron of male yellow; costula present (Fig. 34) ; face without bulge; lower part of mesopleuron rugose; first metasomal tergum with projections at spiracles. Hind tibia uniformly colored as distinct from European L. albicinctus (Habermehl, 1922) . From other species differ by tarsal claws short, strongly curved at apex, with basal lobe (Fig. 44) Variation. Several individuals with very weak shallow median longitudinal impression of first metasomal tergum.
Etymology. Named in honor of Carl Gustaf Thomson, Sweden researcher, author of many works on Hymenoptera, who described more than thousand species of the family Ichneumonidae including 6 species of the genus Lathrolestes.
Host. Reared from Profenusa thomsoni (Konow, 1886) on Betula papyrifera Distribution. Canada: AB, NB, NT; USA: AK, MA Type material examined. Holotype, female, AB, Edson, Canada, 8.vii.-6.viii.2007, ex. from Profenusa thomsoni, A. Soper, (USNM); Paratypes: 4 females, 3 males, AB, Edson, Canada, 8.vii.-6.viii.2007, ex. from Profenusa thomsoni, A. Soper, (USNM); 2 females, 2 males, AB, Edson, Canada, 8.vii.-6.viii.2007, ex. from Profenusa thomsoni, A. Soper, (AEI); 2 females, 2 males, AB, Edson, Canada, 8.vii.-6.viii.2007, ex. from Profenusa thomsoni, A. Soper, (CNC); 2 females, 2 males, AB, Edson, Canada, 8.vii.-6.viii.2007, ex (Fig. 57a) ; at apex projecting slightly anteriorly; apical margin of clypeus moderately thick. Clypeal (Thomson, 1883) . Ovipositors of both these taxa are long, slightly curved up, with apical teeth. There is a slight difference in coloration in Nearctic and Palearctic specimens: Nearctic individuals have reddish-brown clypeus; propodeum varying from black to reddish-brown; Palearctic specimens with black clypeus and propodeum. This species was recorded as parasitoid of Ardis brunniventris (Hartig, 1837) on Rosa rugosa in Europe (Evenhuis, 1973) .
DNA sequences
A total of eleven sequences were obtained from three species: four sequences of L. nigricollis, four of L. soperi, and three of L. thomsoni. The sequences generated for this study are deposited in GenBank under Accession Nos. GQ325434-GQ325444. The Lathrolestes nigricollis haplotypes differed from the Lathrolestes soperi haplotypes by 7.2-7.4% and from Lathrolestes thomsoni haplotypes by 11.2-11.8%. The Lathrolestes soperi haplotypes differed from Lathrolestes thomsoni haplotypes by 12.6-13.0%. Intraspecific variation was less than 0.15%. The smaller difference between L. soperi and L. nigricollis as compared to with L. thomsoni, matched the diagnosis of these species developed on morphological grounds.
Final comments
To support the biological control of an invasive leafminer (P. thomsoni) in Alaska, we clarified the status of Lathrolestes species reared from this species and other birch-mining tenthredinids in North America. We reviewed all type material for the genus in Europe and North America and developed an improved key to the Nearctic species. We reestablished L. scutellatus as a valid species, and determined that older North American museum specimens marked as L. luteolator belong to this species. Parasitoids reared more recently from P. thomsoni in western Canada or Alaska, also recorded in the literature as L. luteolator, were found to be an undescribed species that we describe here as L. thomsoni. We also described as new four other species -L. soperi from P. thomsoni in Alaska and L. syringe, L. barroni, and L. fissus. DNA sequences from larvae of the three Lathrolestes species (L. soperi, L. thomsoni and L. nigricollis) associated with North American birchmining sawflies were determined and incorporated into Genbank in assist in future identification of larval specimens. These activities have clarified the identities of the parasitoids most likely to be recovered in studies of the biological control of North American tenthredinid leafminers.
